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与十六胺在 140℃反应 30min 得到粒径尺寸在 12.2nm 左右单分散的 Au 纳米颗
粒。十二硫醇在刻蚀大颗粒金纳米颗粒方面有显著效果。 
（3）获得了多种制备单分散 Ag 纳米颗粒的方法。乙酸银和油胺、十六烷
二醇、油酸等物质在 150℃反应 5h 得到粒径在 8.2nm 的单分散 Ag 纳米颗粒。控
制硝酸银-油胺体系的反应温度和乙酸银-十六胺体系的反应时间可以分别得到
颗粒粒径在 5nm 和 7nm 的单分散 Ag 纳米颗粒。利用快速成核法在 220℃注入十
六胺与乙酸银的混合溶液，得到粒径在 7nm 的单分散 Ag 纳米颗粒。 
（4）通过溶剂挥发诱导自组装及界面自组装实现了 Ni、Au、Ag 纳米颗粒
的三维有序结构，即形成了纳米颗粒超晶格。典型的自组装方法是利用所得产物
的八分之一（约 0.01mmol）与 6ml 甲苯相溶，并加入 10ul 油酸充分振荡后在 25℃




















Metal nanoparticles have attracted intensive attentions due to their amazing 
properties and potential applications in many fields such as catalysis, storage devices 
and sensors. Monodisperse nanoparticles can not only help us understand their 
properties better, but also be the fundamental of nanoparticle self-assembly which is a 
key step in construting large scale nano-devices. In this thesis, we utilize a simple 
organic-solution method to synthesize monodisperse Ni, Au and Ag nanoparticles 
with regular shape and uniform size. Meanwhile, the self-assembly of both individual 
and binary nanoparticles through solvent-evaporation induced method and interfacial 
self-assembly method has also been attempted. A variety of instruments such as TEM, 
SEM and XRD have been used to characterize the products. The main conclusions are 
as follows: 
(1) Monodisperse Ni nanoparticles with a size of ~13.2 nm can be obtained by 
the reaction involving Ni(acac)2, oleylamine and surfactants such as hexadecanediol 
and trioetylphosphine at 210 ℃ for 45 min. Trioetylphosphine and dihydroxyhexade- 
cane play key roles in making nanoparticles have regular shape. The size of Ni 
nanoparticles decreases as the amount of trioctylphosphine increases. 
(2) A simple synthetic method has been developed to prepare monodisperse Au 
nanoparticles with a size of ~ 12.2 nm. In this method, Au nanoparticles were 
generated from the reaction of HAuCl4 and cetylamine at 140℃ for 30 min. Dodecyl 
mercaptan plays a pivotal role in decomposing large Au particles into small particles. 
(3)We get some simple ways to prepare monodisperse Ag nanoparticles. One is 
that C2H3O2Ag can be decomposed into monodisperse Ag nanoparticles with a size of 
~8.2 nm by using oleylamine and other reactants. By controlling the reaction 
temperature of AgNO3-oleylamine system and the reaction time of C2H3O2Ag 
-cetylamine system, we can get Ag nanoparticles with sizes of ~5 nm and ~7 nm, 
















achieved by injecting the solution of hexadecylamine and C2H3O2Ag at 220 ℃. 
(4) Drying-mediated assembly and interface assembly have been used to realize 
the 3D ordered structure of Ni, Au and Ag nanoparticle assemblies, i.e., nanoparticle 
superlattices. When the solution containing one eighth of the products, 10 ul of oleic 
acid and 6 ml of toluene evaporates at 25 ℃  for 32 hours, Ni, Au and Ag 
nanoparticles tend to form 3D ordered self-assemblies. Au and Ag nanoparticle 
superlattices can be more easily to achieve via Si/water/toluene interface than other 
interfaces. 
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射法将 Fe 和 Pt 金属蒸气在氩气的环境中迅速冷却得到 FePt 合金团簇。经表征
发现得到的 FePt 合金为尺寸均匀、形貌均一的多重孪晶颗粒。 
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